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reducing a concentration of the metal element in the first crystalline 
semiconductor film by allowing the third semiconductor film to getter the metal 
element; and 

removing the second semiconductor film and the third semiconductor 

film. 

108. A method of manufacturing a semiconductor device according to 
claim 107, wherein the third semiconductor film is formed by forming a 
semiconductor film and by adding one conductive type impurity element to the 
semiconductor film. 

109. A method of manufacturing a semiconductor device according to 
claim 107, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by one selected from the group consisting of a plasma 
CVD method and a low pressure thermal CVD method. 

110. A method of manufacturing a semiconductor device according to 
claim 107, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by sputtering technique. 

111. A method of manufacturing a semiconductor device according to 
claim 110, further comprising a step of adding at least one element selected from the 
group consisting of He, Ne, Ar, Kr, Xe, O, 02, H, and H2 to the third semiconductor 
film containing the one conductive type impurity element. 

112. A method of manufacturing a semiconductor device according to claim 
107, wherein the third semiconductor film has an amorphous structure or a 
crystalline structure. 
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113. A method of manufacturing a semiconductor device according to 
claim 107, wherein the metal element is at least one element selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

114. A method of manufacturing a semiconductor device according to 
claim 107, wherein the crystallizing step is carried out by a heat treatment. 

115. A method of manufacturing a semiconductor device according to 
claim 107, wherein the crystallizing step is carried out by irradiating the first 
semiconductor film with a light. 

116. A method of manufacturing a semiconductor device according to claim 
107, wherein the crystallizing step is carried out by a heat treatment and by 
irradiating the first semiconductor film with a light after the heat treatment. 

117. A method of manufacturing a semiconductor device according to 
claim 107, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film with a solution containing ozone. 

118. A method of manufacturing a semiconductor device according to 
claim 107, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film by an ultraviolet irradiation. 

119. A method of manufacturing a semiconductor device according to 
claim 107, wherein the reducing step is carried out by a heat treatment. 

120. A method of manufacturing a semiconductor device according to claim 
107, wherein the reducing step is carried out by irradiating the first crystalline 
semiconductor film with a light. 



NVA2 15330.1 



-4- 



Docket: 740756-2434 



121. A method of manufacturing a semiconductor device according to 
claim 107, wherein the reducing step is carried out by a heat treatment and by 
irradiating the first crystalline semiconductor film with a light after the heat 
treatment. 

122. A method of manufacturing a semiconductor device according to 
claim 107, wherein the one conductive type impurity element is one selected from 
the group consisting of elements belonging to Group 15 or 13 in the periodic table. 

123. A method of manufacturing a semiconductor device according to 
claim 120, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a high pressure mercury lamp. 

124. A method of manufacturing a semiconductor device according to 
claim 107, wherein the semiconductor device is an EL display device. 

125. A method of manufacturing a semiconductor device according to 
claim 107, wherein the semiconductor device is at least one selected from the group 
consisting of a personal computer, a video camera, a mobile computer, a goggle-type 
display, a player using a recording medium, a digital camera, a projector, a mobile 
phone, and a portable book. 

126. A method of manufacturing a semiconductor device comprising the 
steps of: 

adding a metal element to a first semiconductor film comprising 
amorphous silicon over a substrate; 

crystallizing the first semiconductor film to form a first crystalline 
semiconductor film; 
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forming a barrier layer on the first crystalline semiconductor film; 

forming a second semiconductor film on the barrier layer; 

adding one conductive type impurity element to only an upper layer 
of the second semiconductor film; 

reducing a concentration of the metal element in the first crystalline 
semiconductor film by allowing the upper layer of the second semiconductor film to 
getter the metal element; and 

removing the second semiconductor film. 

127. A method of manufacturing a semiconductor device according to 
claim 126, further comprising a step of adding at least one element selected from the 
group consisting of He, Ne, Ar, Kr, Xe, O, 02, H, and H2 to the second 
semiconductor film. 

128. A method of manufacturing a semiconductor device according to 
claim 126, wherein the second semiconductor film has an amorphous structure or a 
crystalline structure. 

129. A method of manufacturing a semiconductor device according to 
claim 126, wherein the metal element is at least one element selected from the group 
consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

130. A method of manufacturing a semiconductor device according to 
claim 126, wherein the crystallizing step is carried out by a heat treatment. 

131. A method of manufacturing a semiconductor device according to 
claim 126, wherein the crystallizing step is carried out by irradiating the first 
semiconductor film with a light. 
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132. A method of manufacturing a semiconductor device according to 
claim 126, wherein the crystallizing step is carried out by a heat treatment and by 
irradiating the first semiconductor film with a light after the heat treatment. 

133. A method of manufacturing a semiconductor device according to 
claim 126, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film with a solution containing ozone. 

134. A method of manufacturing a semiconductor device according to 
claim 126, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film by an ultraviolet irradiation. 

135. A method of manufacturing a semiconductor device according to 
claim 126, wherein the reducing step is carried out by a heat treatment. 

136. A method of manufacturing a semiconductor device according to 
claim 126, wherein the reducing step is carried out by irradiating the first crystalline 
semiconductor film with a light. 

137. A method of manufacturing a semiconductor device according to 
claim 126, wherein the reducing step is carried out by a heat treatment and by 
irradiating the first crystalline semiconductor film with a light after the heat 
treatment. 

138. A method of manufacturing a semiconductor device according to 
claim 126, wherein the one conductive type impurity element is one selected from 
the group consisting of elements belonging to Group 15 or 13 in the periodic table. 
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139. A method of manufacturing a semiconductor device according to 
claim 126, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a high pressure mercury lamp. 

140. A method of manufacturing a semiconductor device according to 
claim 126, wherein the semiconductor device is an EL display device. 

141. A method of manufacturing a semiconductor device according to 
claim 126, wherein the semiconductor device is at least one selected from the group 
consisting of a personal computer, a video camera, a mobile computer, a goggle-type 
display, a player using a recording medium, a digital camera, a projector, a mobile 
phone, and a portable book. 

142. A method of manufacturing a semiconductor device comprising the 
steps of: 

forming a first semiconductor film comprising amorphous silicon 
over a substrate; 

adding a crystallization promoting material on the first semiconductor 

film; 

crystallizing the first semiconductor film to form a first crystalline 
semiconductor film; 

forming a barrier layer on the first crystalline semiconductor film; 

forming a second semiconductor film on the barrier layer; 

forming a third semiconductor film containing one conductive type 
impurity element on the second semiconductor film; 

reducing a concentration of the crystallization promoting material in 
the first crystalline semiconductor film by using the third semiconductor film; and 
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removing the second and the third semiconductor films after the 

reducing step. 

143. A method of manufacturing a semiconductor device according to 
claim 142, wherein the third semiconductor film is formed by forming a 
semiconductor film and by adding one conductive type impurity element to the 
semiconductor film. 

144. A method of manufacturing a semiconductor device according to 
claim 142, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by one selected from the group consisting of a plasma 
CVD method and a low pressure thermal CVD method. 

145. A method of manufacturing a semiconductor device according to 
claim 142, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by sputtering technique. 

146. A method of manufacturing a semiconductor device according to 
claim 142, further comprising a step of adding at least one element selected from the 
group consisting of He, Ne, Ar, Kr, Xe, O, 02, H, and H2 to the third semiconductor 
film containing the one conductive type impurity element. 

147. A method of manufacturing a semiconductor device according to 
claim 142, wherein the third semiconductor film has an amorphous structure or a 
crystalline structure. 

148. A method of manufacturing a semiconductor device according to 
claim 142, wherein the crystallization promoting material is at least one element 
selected from the group consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 
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149. A method of manufacturing a semiconductor device according to 
claim 142, wherein the crystallizing step is carried out by a heat treatment. 

150. A method of manufacturing a semiconductor device according to 
claim 142, wherein the crystallizing step is carried out by irradiating the first 
semiconductor film with a light. 

151. A method of manufacturing a semiconductor device according to 
claim 142, wherein the crystallizing step is carried out by a heat treatment and by 
irradiating the first semiconductor film with a light after the heat treatment. 

152. A method of manufacturing a semiconductor device according to 
claim 142, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film with a solution containing ozone. 

153. A method of manufacturing a semiconductor device according to 
claim 142, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film by an ultraviolet irradiation. 

154. A method of manufacturing a semiconductor device according to 
claim 142, wherein the reducing step is carried out by a heat treatment. 

155. A method of manufacturing a semiconductor device according to 
claim 142, wherein the reducing step is carried out by irradiating the first crystalline 
semiconductor film with a light. 

156. A method of manufacturing a semiconductor device according to 
claim 142, wherein the reducing step is carried out by a heat treatment and by 
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irradiating the first crystalline semiconductor film with a light after the heat 
treatment. 

157. A method of manufacturing a semiconductor device according to 
claim 142, wherein the one conductive type impurity element is one selected from 
the group consisting of elements belonging to Group 15 or 13 in the periodic table. 

158. A method of manufacturing a semiconductor device according to 
claim 155, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a high pressure mercury lamp. 

159. A method of manufacturing a semiconductor device according to 
claim 142, wherein the semiconductor device is an EL display device. 

160. A method of manufacturing a semiconductor device according to 
claim 142, wherein the semiconductor device is at least one selected from the group 
consisting of a personal computer, a video camera, a mobile computer, a goggle-type 
display, a player using a recording medium, a digital camera, a projector, a mobile 
phone, and a portable book. 

161. A method of manufacturing a semiconductor device comprising the 
steps of: 

forming a first semiconductor film comprising amorphous silicon 
over a substrate; 

adding a crystallization promoting material on the first semiconductor 

film; 

crystallizing the first semiconductor film to form a first crystalline 
semiconductor film; 
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forming a barrier layer on the first crystalline semiconductor film; 

forming a second semiconductor film on the barrier layer; 

forming a third semiconductor film containing one conductive type 
impurity element on the second semiconductor film; 

reducing a concentration of the crystallization promoting material in 
the first crystalline semiconductor film by gettering the crystallization promoting 
material into the third semiconductor film; and 

removing the second and the third semiconductor films after the 

reducing step. 

162. A method of manufacturing a semiconductor device according to 
claim 161, wherein the third semiconductor film is formed by forming a 
semiconductor film and by adding one conductive type impurity element to the 
semiconductor film. 

163. A method of manufacturing a semiconductor device according to 
claim 161, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by one selected from the group consisting of a plasma 
CVD method and a low pressure thermal CVD method. 

164. A method of manufacturing a semiconductor device according to 
claim 161, wherein the third semiconductor film containing the one conductive type 
impurity element is formed by sputtering technique. 

165. A method of manufacturing a semiconductor device according to 
claim 161, further comprising a step of adding at least one element selected from the 
group consisting of He, Ne, Ar, Kr, Xe, O, 02, H, and H2 to the third semiconductor 
film containing the one conductive type impurity element. 
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166. A method of manufacturing a semiconductor device according to 
claim 161, wherein the third semiconductor film has an amorphous structure or a 
crystalline structure. 

167. A method of manufacturing a semiconductor device according to 
claim 161, wherein the crystallization promoting material is at least one element 
selected from the group consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

168. A method of manufacturing a semiconductor device according to 
claim 161, wherein the crystallizing step is carried out by a heat treatment. 

169. A method of manufacturing a semiconductor device according to 
claim 161, wherein the crystallizing step is carried out by irradiating the first 
semiconductor film with a light. 

170. A method of manufacturing a semiconductor device according to 
claim 161, wherein the crystallizing step is carried out by a heat treatment and by 
irradiating the first semiconductor film with a light after the heat treatment. 

171. A method of manufacturing a semiconductor device according to 
claim 161, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film with a solution containing ozone. 

172. A method of manufacturing a semiconductor device according to claim 
161, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film by an ultraviolet irradiation. 

173. A method of manufacturing a semiconductor device according to 
claim 161, wherein the reducing step is carried out by a heat treatment. 
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174. A method of manufacturing a semiconductor device according to 
claim 161, wherein the reducing step is carried out by irradiating the first crystalline 
semiconductor film with a light. 

175. A method of manufacturing a semiconductor device according to 
claim 161, wherein the reducing step is carried out by a heat treatment and by 
irradiating the first crystalline semiconductor film with a light after the heat 
treatment. 

176. A method of manufacturing a semiconductor device according to 
claim 161, wherein the one conductive type impurity element is one selected from 
the group consisting of elements belonging to Group 15 or 13 in the periodic table. 

177. A method of manufacturing a semiconductor device according to 
claim 174, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a high pressure mercury lamp. 

178. A method of manufacturing a semiconductor device according to 
claim 174, wherein the semiconductor device is an EL display device. 

179. A method of manufacturing a semiconductor device according to 
claim 174, wherein the semiconductor device is at least one selected from the group 
consisting of a personal computer, a video camera, a mobile computer, a goggle-type 
display, a player using a recording medium, a digital camera, a projector, a mobile 
phone, and a portable book. 



180. A method of manufacti 
steps of: 




;miconductor device comprising the 
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forming a first semiconductor film comprising amorphous silicon 
over a substrate; | 

adding a crystallization promoting material on the first semiconductor 
film; I 

crystallizing the first semiconductor film to form a first crystalline 
semiconductor film; j 

forming a barrier layer on the first crystalline semiconductor film; 
forming a second semiconductor film on the barrier layer; 
adding one conductive type impurity element to only an upper layer 
of the second semiconductor film; 

reducing a concentration lof the crystallization promoting material in 
the first crystalline semiconductor film^by^sing the second semiconductor film; and 
removing the second^miLmauCtor film after the reducing step. 



181. A method of manufacturing a L^emiconductor device according to 
claim 180, further comprising a step of WcKng at least one element selected from the 
group consisting of He, Ne, Ar, Kr, Xe, O, 02, H, and H2 to the second 
semiconductor film. 



182. A method of manufacturing a semiconductor device according to 
claim 180, wherein the second semiconductor film has an amorphous structure or a 
crystalline structure. 

183. A method of manufacturing a semiconductor device according to 
claim 180, wherein the crystallization promoting material is at least one element 
selected from the group consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

184. A method of manufacturing a Isemiconductor device according to 
claim 1 80, wherein the crystallizing step is carried out by a heat treatment. 
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185. A method of manufacturing a semiconductor device according to 
claim 180, wherein the crystallising step is carried out by irradiating the first 
semiconductor film with a light. 

186. A method of manufacturing a semiconductor device according to 



claim 180, wherein the crystalliz 
irradiating the first semiconductor 



'ng step is carried out by a heat treatment and by 
film with a light after the heat treatment. 



187. A method of manufacturing a semiconductor device according to 
claim 180, wherein the barrierjayer is formed by oxidizing the surface of the first 
crystalline semiconductor film wittta solution containing ozone. 



188. 



A methodV^fl majribfacturhig a semiconductor device according to 
claim 180, wherein the barrier *$iyer is foijmed by oxidizing the surface of the first 
crystalline semiconductor filmbfy an ultraviolet irradiation. 



189. A method of 
claim 180, wherein the reducin 



n anufacturing a semiconductor device according to 
i; step is carried out by a heat treatment. 



190. A method of r lanufacturing a semiconductor device according to 
claim 180, wherein the reducirjg step is carried out by irradiating the first crystalline 
semiconductor film with a lit 



191. A method of manufacturing a semiconductor device according to 
claim 180, wherein the reducing step is carried out by a heat treatment and by 
irradiating the first crystallfne semiconductor film with a light after the heat 
treatment. 
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192. A method of manufacturing a semiconductor device according to 
claim 180, wherein the one conductivl type impurity element is one selected from 
the group consisting of elements belonging to Group 15 or 13 in the periodic table. 

193. A method of manufacturing a semiconductor device according to 
claim 190, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide laihp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a high pressure mercury lamp. 



194. A method of manufacturing a semiconductor device according to 



claim 180, wherein the semiconduc 



3nc 



>r qevice is an EL display device. 



claim 180, wherein the semicomui 



195. A method of manijfa^mi^va semiconductor device according to 



)r device is at least one selected from the group 
consisting of a personal compute! k video camera, a mobile computer, a goggle-type 
display, a player using a recording mediupff a digital camera, a projector, a mobile 
phone, and a portable book. 



196. A method of manufacturing a semiconductor device comprising the 
steps of: 

forming a first semiconductor film comprising amorphous silicon 
over a substrate; 

adding a crystallisation promoting material on the first semiconductor 

film; 

crystallizing the|first semiconductor film to form a first crystalline 
semiconductor film; 

forming a barrief layer on the first crystalline semiconductor film; 
forming a seconh semiconductor film on the barrier layer; 
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adding one conduc ive type impurity element to only an upper layer 
of the second semiconductor film; 

reducing a concentration of the crystallization promoting material in 
the first crystalline semiconductc r film by gettering the crystallization promoting 
material into the second semicond actor film; and 

removing the second semiconductor film after the reducing step. 



197. A method of manufacturing a semiconductor device according to 
claim 196, further comprising a step of adding at least one element selected from the 
group consisting of He, Ne, Ar,^ Kr, Xe, O, 02, H, and H2 to the second 
semiconductor film. I j 

198. A method o^man^cturn^ a semiconductor device according to 
claim 196, wherein the secona semiconductor film has an amorphous structure or a 
crystalline structure. \ / 

199. A method of manufacturing a semiconductor device according to 
claim 196, wherein the crystallization promoting material is at least one element 
selected from the group consisting of Fe, Ni, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au. 

200. A method of manufacturing a semiconductor device according to 
claim 196, wherein the crystallizing step is carried out by a heat treatment. 

201. A method off manufacturing a semiconductor device according to 
claim 196, wherein the crystallizing step is carried out by irradiating the first 
semiconductor film with a light. 
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202. A method of manufacturing a semiconductor device according to 
claim 196, wherein the crystallizing step is carried out by a heat treatment and by 
irradiating the first semiconductor film with a light after the heat treatment. 



203. A method of manufacturing a semiconductor device according to 
claim 196, wherein the barrier layer is formed by oxidizing the surface of the first 
crystalline semiconductor film with a solution containing ozone. 

204. A method of manitfacturing a semiconductor device according to 
claim 196, wherein the barrier laver^s formed by oxidizing the surface of the first 
crystalline semiconductor film byan ultraviolet irradiation. 

A I 1 

205. A method of 'manufacturing a semiconductor device according to 

\\ I // 

claim 196, wherein the reducing\step^6 carried out by a heat treatment. 



206. A method of man 
claim 196, wherein the reducing s 
semiconductor film with a light. 




acturine/a semiconductor device according to 
is carried out by irradiating the first crystalline 



207. A method of manufacturing a semiconductor device according to 



claim 196, wherein the reducing 
irradiating the first crystalline 
treatment. 



step is carried out by a heat treatment and by 
i emiconductor film with a light after the heat 



208. A method of manufacturing a semiconductor device according to 
claim 196, wherein the one cond ictive type impurity element is one selected from 
the group consisting of elements ^longing to Group 15 or 13 in the periodic table. 
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4ft- 



209. A method of manufacturing a semiconductor device according to 
claim 206, wherein the light is emitted from one selected from the group consisting 
of a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc lamp, a high 
pressure sodium lamp, and a highiiressure mercury lamp. 



210. A method^ofi m^nuf^turi? 
claim 196, wherein the semiconductor devic 



a semiconductor device according to 
is an EL display device. 



211. A method of i/ia^u^^ffiring a semiconductor device according to 
claim 1 96, wherein the semiconductor device is at least one selected from the group 
consisting of a personal computer, a video camera, a mobile computer, a goggle-type 
display, a player using a recording medium, a digital camera, a projector, a mobile 
phone, and a portable book. 
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